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(54) DUPLEX SYSTEM FOR MAGNETIC DISK CONTROLLER 

(57)Abstract: 

PURPOSE: To construct the duplex system for the magnetic disk controller which has an 
environment wherein the high reliability of a magnetic disk device having a write-back type disk 
cache is easily realized by copying cache data of a controller of one system to the other system 
at normal time. 

CONSTITUTION: The system is provided with a data transfer path 3 which copies the contents 
of the cache data and control information on the storage destination address, etc., of the data 
from the controller 10 that normally responds to a command from a host device to the controller 
20 normally in a stand-by state, and, the same contents are made normally present in the 
caches 2 and 2 of the controllers of both the systems, but if the controller 10 gets out of order, 
the cache data are written to the magnetic disk device 5 from the controller 20. 
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FULLY ENGLISH TRANSLATION OF JAPANESE LAID-OPEN PATENT HE I 
7-160432 

[ Claim( s ) ] 

[Claim 1 ] A disk cache system in which plural disk controller 
having cache share a magnetic disk unit and for returning 
the status of a processing end to a host equipment at the 
time when the disk controller receives data generated by 
the host, then writing data in a magnetic disk unit, has 
the path which communicates among both the above-mentioned 
magnetic disk controllers as an access path to a share 
magnetic disk unit, 

Wherein the system copies cache data which one magnetic 
disk contrail en has.ta,th.a eache_o f , another -magnet ic__disk 
controller via the path, recognizes data in both magnetic 
disk controllers, and writes the data to a magnetic disk 
unit via the magnetic disk controller which is directed 
by the host equipment* 

[Claim 2 ] The duplex method of the magnetic disk controller 
according to claim 1, wherein the magnetic disk controller 
in an operating condition always copies and sends cache 
data to the magnetic disk controller in a standby state, 
and the cache data is written to a magnetic disk unit through 
the magnetic disk controller in a standby state at the time 
of failure of the magnetic disk controller in an operating 
condition . 

[Claim 3] The duplex method of the magnetic disk controller 



according to claim 1, wherein plural said magnetic disk 
controllers is build in CPU, respectively, 

And wherein this CPU issues the command including a 
write address to another magnetic disk controller, writes 
also in the cache of an other system through an access path 
at the same time of writing the data obtained from host 
equipment in the cache of itself, receives a command from 
another magnetic disk controller after returning the status 
to the host equipment, acquires the directory information 
on the data which another magnetic disk controller wrote 
in to the magnetic disk unit, and prepares for update of 
a directory of itself, 

[Detailed Description of the Invention] 

J.4JPCLQX] _ 

[ Industrial Application ] This invention relates to a duplex 
method of a magnetic disk controller which is favorable 
to be used in disk cache system in which plural disk 
controller having cache share a magnetic disk unit and is 
adopted a writeback method for returning the status of 
a processing end to a host equipment at the time when the 
disk controller receives data generated by the host, then 
writing data in a magnetic disk unit. 
[0002 ] 

[Description of the Prior Art] A magnetic disk unit is used 
abundantly as mass external file apparatus in a field of 
not only a large-sized computer but also a 
distributed-processing computer and recently a personal 



computer, and has been miniaturized with a high density 
every year. 

[0003] In order to secure the reliability of this system, 
the system which doubled the magnetic disk controller which 
5 controls a magnetic disk unit is built. In the conventional 
system which doubled such a magnetic disk controller, the 
access path to a magnetic disk unit is provided to both 
magnetic disk controllers, and when one magnetic disk 
controller broke down, it is adopted to maintain the access 
10 to a magnetic disk unit from the other magnetic disk 
controller. 

[0004] In the latest magnetic disk controller, a disk cache 
of write back method, that the magnetic disk controller 
- „_..„. receives first, the , write data from. _a. ha.s± (.eqjilpmen*; .fey 

15 the side of a host), reports the status of a processing 
end to the host at the time, and then writes data to the 
magnetic disk unit, is used often. This disk cache serves 
as an indispensable support item, in order to carry out 
rapid access of the magnetic disk unit. 

20, [0005] When using the disk cache of the write back method 
mentioned above, it is necessary to write the data which 
remained in the cache memory to a magnetic disk unit after 
failure of a magnetic disk controller. Therefore, in the 
conventional duplex method which prepares two magnetic disk 

25 controllers having a cache memory simply, it is impossible 
to write data which is not written to the magnetic disk 
unit . 



[000 6] Then, although there was also a met hod which separates 
a cache memory from a magnetic disk controller , and provides 
the access path from both magnetic disk controllers in order 
to avoid this problem, when such a method was used, the 
5 special cache device needed to be connected in the case 
of not doubling a magnetic disk controller, therefore there 
was a problem from which the hardware structure of a system 
becomes complicated and becomes expensive, 
[0007] 

10 [Problem(s) to be Solved by the Invention] As described 
above, when using the disk cache of a write back method, 
it is necessary to write the data which remained in the 
cache memory to the magnetic disk unit after magnetic disk 
controller, f ailure — Th.eref or..e_,_i£^ ts.-.AsGpo.£.s ible...t.o„_w.r.i*fefi„ 

15 data which is not written to the magnetic disk unit in the 
conventional duplex method which prepares two magnetic disk 
controllers having a cache memory simply. Then, although 
the method which separates a cache memory from a magnetic 
disk controller and provides the access path from both 

20 magnetic disk controllers , was also considered, this method 
needed to connect the special cache device , when not doubling 
a magnetic disk controller, and had the problem that the 
hardware structure ofasystem became complicated and became 
expensive . 

25 [ 0008 ] This invention was made in viewof the above-mentioned 
actual condition, and the object of this invention is to 
provide the duplex method of a magnetic disk controller 



with the environment where high-reliability of the magnetic 
disk unit having the disk cache of a write back method is 
realized easily by usually copying cache data of one magnet ic 
disk controller to another magnetic disk controller. 
5 [0009] 

[Means for Solving the Problem] This invention is 
characterized that in a disk cache system in which plural 
disk controller having cache share a magnetic disk unit 
and for returning the status of a processing end to a host 

10 equipment at the time when the disk controller receives 
data generated by the host, then writing data in a magnetic 
disk unit, has the path which communicates among both the 
above-mentioned magnetic disk controllers as an access path 
— — ,Jfc.o_a shar.e.ma.gnet.ic_d.is,k_unit_ / ^t.he, system copies. ca.c.h£.-da%a^. 

15 which one magnetic disk controller has to the cache of 
another magnetic disk controller via the path, recognizes 
data in both magnetic disk controllers, and writes the data 
to a magnetic disk unit via the magnetic disk controller 
which is directed by the host equipment. Moreover, this 

20 invention is characterized that the magnetic disk 
controller in an operating condition always reproduces and 
sends cache data to the magnetic disk controller in a standby 
state, and it is performed to write the cache data to a 
magnetic disk unit through the magnetic disk controller 

25 in a standby state at the time of failure of the magnetic 
disk controller in an operating condition. 
[0010] 

5 



[Function] In this invention, data transfer path and 
processing procedure are provided in order to copy control 
information such as the contents of the cache data and 
storage destination address of the data from the magnetic 
5 disk controller system which usually answers a command from 
host equipment to the magnetic disk controller system which 
works when the magnetic disk controller system breaks down 
and which is usually in a standby state. Usually it is 
operated that the same content exists in the cache of the 

10 magnetic disk controller of a both system, and at the time 
of failure of one magnetic disk controller, it is adopted 
writing method which writes cache data to a magnetic disk 
from another magnetic disk controller which remains. By 
.„ _ 1 h i s _nt e± h c d ... jd uplex o f _ t.h e ~m a g.n e± i c - d i s k ,c ant r o 1 lex^wb Ac^fc 

15 has the disk cache of a write back method is realized. 
[0011] In order to realize the above-mentioned processing, 
CPU is built in each magnetic disk controller. By control 
of this CPU, as shown in Fig. 2, CPU issues the command 
including the write address to the magnetic disk controller 

20 of another side, writes also in the cache of the other system 
prepared in the magnetic disk controller of another side 
through the above-mentioned access path while writing the 
data obtained from host equipment in the cache of itself. 
After returning the status to host equipment, a command 

25 is received from the magnetic disk controller of another 
side, the directory information on the data which the 
magnetic disk controller of another side wrote in to the 



magnetic disk unit is acquired to prepare to update a 
directory of itself. 

[0012] By this, when not need reliability so much, doubling 
of a magnetic disk controller does not make just like a 
conventional duplex method of the magnetic disk controller 
which does not use the disk cache of a write back method, 
when need a high reliability, by adding only a magnetic 
disk controller to system, a high reliability system is 
constructed easily. 
[0013] 

[Embodiments] Hereafter, one embodiment of this invention 
is explained using a drawing. Fig.l shows a block diagram 
showing one embodiment of this invention. In drawing, a 
s lgn-JL. i s_. a..hcs.t^hus ...u.s. e & .xn_oxd.er.~t o..can.n.e.G i th. t hj£„ho sd*. 
equipment which is not illustrated, and the host equipment 
performs data transfer between the disk caches 2 in a 
magnetic disk controller through this bus 1. 
[ 0 014 ] A sign 2 is a disk cache in a magnetic disk controller, 
and performs data transfer with the host bus 1 and the disk 
bus 3 mentioned later. A sign 3 is a disk bus and can perform 
communication between magnetic disk controllers via for 
example, a SCSI bus with transmission and reception of the 
command data to a magnetic disk unit 5. 

[0015] A sign 4 is a microprocessor (CPU) in a magnetic 
disk controller, and performs processing control of the 
magnetic whole disk controller. A sign 5 is a magnetic disk 
unit and is used with a share by two or more magnetic disk 



controllers 10 and 20 through the disk bus 3. Here, the 
magnetic disk controller 10 is called the magnetic disk 
controller by the side of a master, and the magnetic disk 
controller 20 is called the magnetic disk controller by 
the side of a slave. 

[0016] Fig. 2 is a flowchart in which operation of the 
embodiment of this invention is shown. Fig. 2 (a) shows the 
operations sequence of write command processing of the 
microprocessor 4 in the magnetic disk controller 10 used 
as a master, and Fig. 2(b) shows the operations sequence 
of write command processing of the microprocessor 4 in the 
magnetic disk controller 20 used as a slave. 
[0017] In Fig. 2, sign Sa is a step to which the magnetic 
disk, cont roller.! Q-.p.ublXs he s^a c omma ad- t-c - t he j&ajqxi&t. ic disk 
controller 20 of another system, and this step notifies 
control information including the storing place address 
of data to the magnetic disk controller 2 0 of an other system, 
and makes data transfer prepare. 

[0018] Sign Sb is a step in which the magnetic disk controller 
10 performs data transfer. In this step, the data obtained 
through the host bus 1 is written in the disk cache 2 (the 
magnetic disk controller 10 has) of itself and also the 
data is written in the disk cache (the magnetic disk 
controller 20 has) 2 of an other system via the disk bus 
3 . 

[0019] Sign Sc is a step in which the magnetic disk controller 
10 receives the command issued from the magnetic disk 

8 



controller 2 0 of another system. In this step, the controller 
10 receives the directory information on the data which 
the magnetic disk controller 20 of an other system wrote 
in the magnetic disk unit 5, and prepares renewal of a 
directory by the magnetic disk controller 10 of itself, 
t 0 02 0 ] Sign Sd is a step to which the magnetic disk controller 
20 performs disk writing. And the magnetic disk controller 
20 in a standby state usually takes charge of processing 
in the sense of a load distribution. Sign Sf is a step to 
which the magnetic disk controller 2 0 publishes the updating 
demand of a directory. In this step, the directory breathed 
out from the disk cache 2 is notified to the magnetic disk 
controller 10 of another system to take the adjustment of 

.±Jie^co n t en.t^of^a-.,dis k_.c a.che~~o f , _a — ho_t h— s y_s tie m ■**-„ 

[0021] Hereafter, operation of the embodiment of this 
invention is explained. As shown in the Fig.l, in this 
invention, the magnetic disk controller of two systems is 
connected through the disk bus in which communication 
between magnetic disk controllers is possible. Usually, 
the magnetic disk controller 10 shown as a master receives 
the command from the host which does not illustrate, and 
performs processing according to instruction of the host 
equipment. However, for only data write request to a disk 
unit 5, operation shown a flowchart in Fig. 2 is performed. 
That is, when data are written in the disk caches built-in 
in the magnetic disk controller used as itself and a slave, 
processing is finished, and the write-in operation to a 



disk unit 5 itself is left to a slave. 

[0022] Although the magnetic disk controller 20 shown as 
a slave is a magnetic disk controller for standby of the 
sake at the time of failure of the magnetic disk controller 
10 used as a master, as shown in Fig. 2, it operates as a 
write-back cache controller which performs processing 
which writes cache data in a magnetic disk unit 5 at the 
time of standby. 

[ 0 02 3 ] When the magnetic disk controller 10 shown as a master 
breaks down, the magnetic disk controller 20 shown as a 
slave receives the command from host equipment, and comes 
to perform whole command processing to a magnetic disk unit 
5. 

_[„0.0.244-Xn. this- tima^^si.nce.w.r it e .data^tCL.wh i.c.h_the,ma.gjieti:C- 
disk controller 10 which already serves as a master was 
processing exists in the disk cache 2 of itself, the 
controller 10 can also write the content in a magnetic disk 
unit 5 satisfactory. 

[0025] On the other hand, when the magnetic disk controller 
2 0 shown as a slave breaks down, the magnetic disk controller 
10 used as a master performs write-in processing to a 
magnetic disk unit 5 instead of a slave. 

[0026] At this time, since required data are in the disk 
cache 2of itself, continuation of operation can be performed 
satisfactory. When the magnetic disk controller of a piece 
system breaks down, a report to that effect is notified 
to the host equipment. At this time, it is left to judgment 

10 



of host equipment whether cache operation of a write back 
method is made to perform only by the magnetic disk 
controller of one system. Moreover, write buffer cache 
operation is possible for the magnetic disk controller alone 
shown in Fig.l when a magnetic disk controller was not 
doubled. Therefore, in the system which does not need 
reliability so much, write-back cache operation is made 
to perform by a magnetic disk controller alone, if need, 
it can improve reliability only by adding a magnetic disk 
controller . 
[0027] 

[Effect of the Invention] According to this invention, like 
explanation above by usually copying cache data of one 

- ma gne t ic d i s k _c o.n t r ailer . _ t o n n.ath.er. _ .ma gn e_t ic. d i ste 

controller, it is easily realized to duplex the controller. 
And, by this, when not need reliability so much, doubling 
of a magnetic disk controller does not make just like a 
conventional duplex method of the magnetic disk controller 
which does not. use the disk cache of a write back. method, 
when need a high. reliability, by adding only a magnetic 
disk controller to system, a high reliability system is 
constructed eas ily . 

[Brief Description of the Drawings] 

[Fig.l] The block diagram showing the composition of the 
embodiment of this invention. 

[Fig. 2] The flowchart in which operation of the embodiment 
of this invention is shown. 

11 



[Description of Notations] 

1 — A host bus, 2- -A disk cache, 3-- A disk bus ( SCSI bus ) , 
4 — A microprocessor (CPU) , 5-- A magnetic disk unit , 10, 
20 Magnetic disk controller. 



12 



FIG. 1 : 

1 A host bus, 

2- -A disk cache, 

3- - A disk bus (SCSI bus), 

5 4 — A microprocessor (CPU), 
5-- A magnetic disk unit, 
10, 20 Magnetic disk controller. 

FIG. 2 (a) 
10 Master start 

Receive command 
Calculate cache ADR 

Sa — Issue command to another system 

Sb--Transf er.data^. . _ 

15 Check status of another system 

Report completion 
Sc— Receive command from another system 
Update DIR 

END 

20 

FIG. 2 (b) 
Slave start 

Receive command from another system 
Transfer data 
25 Report completion 
Sd — Write disk 
Se--DIR change command 
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